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[ASM] 

f^f7|i+ ^#7l7> 3-lf- ^*]7}^}JL \+o]£^- HTj] ^ 



£ 1 

^^4t^l, S^A}^ ^#71, ^S^A]-^ ^#7l 
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3^ 7>^*> ^"^1 {OPTICAL DETECTOR INTEGRATABLE LIGHT COUPLING 

APPARATUS} 
[51^ a^j 

51 l£r ^H<fl #3#7l 7> ^^7>^tb ^£ 
51^ 

51 3 ^ 4fe £ I^S] a>^-^*V ^A] c^lofl n}^ S^°Ja>^ %^#7H1 ai z^zp.^^ 

51 5 5? 6£- H>^^ ^A] oflofl 14=. ^^oJ Al .^ ^#7lofl AlZj-^S^^M 

51 7^ -& cfs aj a ) oflofl 4= #^#7l7> ^3 7 >^# ^1^1 ^51 o] 

3-. 
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<6> ^*7l7> ^3 7>^*V ^ojj ^SV %£Lg., 7}% Vfl^-ofl ^tiVA>/^. 

(responsivity)* %H VX I?1 ^tr 3Mt|-. 

Jl^ ^ s.^ ^ s-^o] IL^JL c^o] > ^je^l Ir^i M#7l^ ii^ ^ 

^1 71 Jl, Jl^r ^*r*Rr ^3 #7^ #£1- ^7>A) 7)# 7fl^-o] ^£)ZL olcf. 

<8> 5>l^ffi] # ^^1^ ^^7l^ ^s-o^g- ±-o} 7 ) o]^- ^^-^1^ 

^^3.^ tJa]-^ TH^oflA^ ^^o. ol _g.^j. ^-^l ( r efract ing-facet photodetector ) , % 

Af-g-^}^ a 0 v t! (waveguide photodetector), S..E. 3.7] ^^-7] (spot -size converter )-& 

°l Sa4. SE*L J^-f^f^ 5E.^*>^- «M3# nlE^S. jL-§r ^ 

^^l^]7l^ ^(resonant-cavity) %^%7)7\ 9X^) , 3 #-8: W ofl5i] 

^•S^ 4^ v+ols^ Hj-g-o^ ^ §rgr rflcdcq ^ (wavelength selectivity) 
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<9> ^ A r*! 31^* JL-i: ^fl^i^- ^5fl 7l#^ Gentner ^ n]^- 

^-^ 4,893,162 54 2000^ Norimatsu t»l^*| 6,049,638^1 7lH£ M}^-g- tfla^Sl 

3- « 

<io> Gentner f-^ H^^-^ 4,893,162 ^ ^3. ^S-Sj-S. ?J.£.5>| III-V 

(evanescent coupling) iE^ *1 °1H ^1 ^Afofl sq^r ^^l^S} ^tNr 9X^. °1 

<n> Norimatsu ^ ^^-s.^ 6,049,638^ ^T^o^o] Jl^I- Jl 

■§-£• °1 5>q-£2l ^z^ofl^ l-o]^ Wo) cf^ Ai^ofl^ tiV 

<i2> a o v-*v Gentner ^ ^*IH*r ^-JE^S.^ ^ « 0 >^ofl > Norimatsu ^ 

si ^xi7> vJ-o}. sa^-. °lf2l %^#7l£4^1 ^^Hl^ ^-^^a> 

^ afl^^r ^ofluv ^^>jl sfl^l^-g- nfl ^ ^^«o>^o] ^Itl-sj 
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<i 3 > «o">7l 7l#^ ^-o.^, -a. s.^o. ^ o^ A> ^ ^ 

<i4> «v^oq t^-s ^.^ o. *itiU}/-¥-W3 2i^* °l-§-*H ^ 

<15> igj-^o} i£ Cf^ -H-*}^ ^Alofl cq^ ^-£45. 2f ^JjL^-ji^ tfj-^ ^ 

<16> i*r ^ 4^ ^H£r ofl^^ofl ^3l*l °J^>^ ^£4^^ ^o] 7 >^> 

Til -§-<>l^-7ll *}JL, Hfl'g ^A>( bottom-side i 1 luminat ion)7|- ^_S.«V ^ofl 

<17> A o V ^tt -^^°r ^^7l ^]*1 7l^^ -S. oj^^. ^ ojos ^-ofl 

^#7l7V ^51^ 71^; ^ 7]^; tflJfofl ^ ^ S\ ^ ^ 1 i^Z^gr ^JS. #*YA} a ^ 

^ A] 2 ^ V -E^ -LaU}-^ f ultl- i^>^ 

f^SH, ^oflA] ojA>^ Ao>7 | ^^^^^ yV A> ^ Aj. 7 l -uU}-^ o] 

^Htt ^^>^ ^/-EEtt ^-^>Tg# ^ 7 }3_ S.^}<^, 3^3. ol 
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<18> ^^2] Cf^ ^ °m #°fl JE^A^ ^#7l7> ^S)^ 7]^, 

$fl*MI ^#£M ^^H^lSr XU ^-«VA>^, ol A> ^ ^ ^1 ±^2V^ #5L 

A>£]<X #71 #3#7l ^ 2^ XU 3^}^, £ ^#7lofl £^=1*1 #jl 

^ ti>A>^ ^ cfA] ^#7l<Hl ^^1-71 Xl2 ^«VA>^ ^ 

Xl 3 ^i^ig^- ^tiltb i^V^, ^-^-^Ai <^A>^ #71 X|l -^A}^ 

* -f-^Jl # 7 1 ^uVA^oflA^ tiVAVS]ol # 7 ] ^#7lS ^Sli, #71 ^ 

#7H1 ^51*1 «>A>^ ^ # 7 j ^2 ^«VA>^^- 7^ 71^:^1 3g^*l ^3 ^aVA>^oflA-l 

tilA>5l<>l cfAl XI 2 alAl-^^- #7l ^#7H1 Xl*> ^5)^ ^ O.S ^ #3 

#7l7l- ^^7>^t!: Xl^-?H}. 

°1*HH 7flAl£l^ ^AHHl ^£l^ ^Jol 0>U|S1- Cf^. Cfoj^. zjl^ ^ olOcj 

, #*1 ^A]^^ -S. 7 flAl7> fiJ-^i -^#31 7>*l*HlXl 

^» #3i*VXl 0 isl^7l ^fl xi^sl^ ^Joicf. 

<20> O^}, £ ^ %V S *H ^. igj-^o} Wf^tb ^AHHl 4= ^#7l7> ^^7>^*1 

ig #^ 1# a o >^§) ^^*Vcf. 

<21> #*]- ^ cgcrfofl ^-Q^ 7]7} #2V5l^ 71^(10) ^ 71^(10) ^-ifofl 

^1^-A}^(5i) ^ J-tiVA>^(52)^- ^altV Ai z^^^-Xl* S^-^ ^#^. ^«>A>ig(51) 
« A f#* ^a>§>ji ( -^tiJ:A>^(52)-^ ^aVAl-^(5i)o. S «-Ei «VA>^ ^A>^ ^^oV ojf 
■S-^-Al^ ^#71(30)5. ^^^Vcf. ^«VA>^(51)^- 7l^ ^-^-g- 7l^o.S. XU ^a>z]-^. £ 
^ Z T L ^7}^*\JL if H}A}-^(52)^ 71 ^ 7l^o_S X12 ^A>^ 

^71-^1-Cl-. 
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<22> «}SJ-2|3M|fc f ^^V^(51)^- ^^Ktotal reflection; TR) 7 r *l^ #2.3. 3. 

^a}A>^(52)-g- -^aVAXanti -reflect ion; AR) £fe ^tr*}. c] -i]z]- 

^1-(51,52)^ ^^*V ^zv p}a 3S | aiz]- ^(Ti^zv, ^aiaIzV)^. A>-g-^H €*Rr <§3| 

<23> ^]o) ^y>A>^(51)^S. <%A\%o] l-c^Sf 7^ ^a_VA>£lj7 ) -^ti_VA>^( 5 2) 

# ^*fl ^#71(30)^ ^dtl "(I, ^-^f^(52)-ir %^ *]^*H 7^ «U> 

5)^1 &J1 2], ^-^#7] (30)^1 #^#°1] ^€4- 

<24> #£#7)(30)^ 3^*1 tr^3*l gal t}<£tr 7>^^>J1 ( ofl«-#i£ it^ ^^>^ 

(surface-illuminated) #^#7l<4 ^ <^ a>^ (edge-coupled) ^#7l §-o] 2.^ ^tr^H , 
°flS>l Jg^ASKE^S.^ p-i-n ^#7l (planar /waveguide p-i-n photodetector) , ^p- 
£^/^-£s}-5.^ 0 f^r?t^l ^-^#71 (resonant cavity/waveguide avalanche photodetector; 
RC/WG-APD), £-5L^ #^#71 (velocity matched distributed photodetector; 

VMDP), £ ^7l^ sfl^l 3r<a^£#7> r ^#7) (single / periodically-distributed 

uni travel ling carrier photodetector; s / p-UTOPD) 1-4 ^-#-«>2.^1-^-# ^#7l 
(metal-semiconductor-metal photodetector; MSM-PD) oicf. #zj#7l(30)^ l7fl 

7]^ ^jau-ofl ^-2}-^^ ^o] 7 >^tr 3J£r *£<£*}^ . 

<25> *1^, ^r^** ^^7 r ^tr *flS^ ^ofll-t- ^Bsj^, ^«>A>^(5i)^- ^a>A> 

-H^> 7 r ^tr S^iLS ^S*>7l flSfHSr Au, Ag ^#^f, Si0 x , SiN x , Ce0 2 , CeF 3 , 
Si0 2 , Ti0 2l MgF 2 , ZnS ^ ^ «v^- gci=. 2^0.3. ^F^tt cf^ov ?§Efls. 

#^>c^ ^ oicf. °.tiVA>^(52)l- ^-alAf 7f^s]-i^- ^S^>7l ^SflA^ Si0 x , SiN x> 

CeO 
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2, CeF 3 , SiO 2 . Ti0 2 , MgF 2l ZnS f-^1 -R-*l*ll #<i^\ ojf^v zl o]^ c^nj- 

(photolithography)* °l-§-*H *\)*}lk ^ $X^. 3.^ n^l^r 

Mf^' ^ 3? S^r^Hl sl%B Si0 2 /Ti0 2 * ^l-g-tb 

1.55 p 5}-^ ^ ^ <^AH1 uflsfl ^l^r rflsf 2000 A<^I4. 

71^(10) iflJMI ^^S^-^m *§^SRr ^l^tfl inP 71 ^o] ^-f HBr 

Ai^izi- « 0 vai^ ^^-ofl ttj-e} tq-^t!- 3>Wa- ^ *lWKr 7>^^>Cf. ^A> 

zv ( ^]zv ZVSLH0!, Q 2 )-& A r -8-*rfe ^7^4 Aiz|p>^3^ 4^ €3M^ ^r^ 

5^°-^, oje^ u>^H^ ifHM [01 1 ] ol In p 7 ]^-0. ol-g-^]-^ HC1 7^1 ^4^* 

^r-§-*>^ 35° ^ ^A>zv^- j HBr 31 ^^^* 54.7° 2} <b} z^-z^-I- ^ °1 

2f ^ °l-§-*f^ ^^4^1^ ^iSi^ SZcf . £ 2a ifl^l £ 2d 

£ 2a^r ^z|^4^1^ ^1 ^A>z^-( ei )^ *fl2 ^^(e 2 )^ 37]7> 5.^- 350 <y ^ 
-f, £ 2dtt ^^24t^5] m ^^(ei)^- *fl2 ^A\^(e 2 )2) 3.7)7} 3.^ 54.7o 9] % 

7} 90° <?} ^4-, £ 2d^r *U ^*\mei)2] 37)7} 45° °)JL, *12 7$A\m 

9 2 )^ 3.7)7} 9Qo o] £A]^>ji oir}. 

^M]*) ^^*}-cf. 5L 3 ^ 4^ S^^a]-^ ^%7) ofl 51 ^ 2a sf 2c ^1 ^z^S^ 
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« ^ 3 ^#71 ^Sl-olJi, £5^6^- ^^°^a>^ ^#7]ofl £^ 2b 2}- 

£ 3 ^ 41- a^^A>^ ^#7)(30)^ «J:£^ 7]^r(10)^ofl (31), 

(32), (33).^- p-^d^ (37) *\W-*m t (36) 

^ ^Hia^ = 3 4^^. ^zf^5S(1^.^7> « 

^-^1^ tf-^ofl *ll*HI ^ 9X<Lv\, ^oflS., P + -InGaAs p-^# (33), InGaAs (32), 
n-InAlAs ^E-l^ (31) * Ge/Au/Ni/Au n-*i^r (36), ZL^JL p-^ W (33)^ Ti/Pt/Au p- 
^ (37) ^^cf. 

*n*Ht ^ a^-, ^-^#7i^ p-i-n ^#7i, o>^-^-^ ^-^#7], ^n^^tM- ^ 

#7l(UTC-PD) ^ ?5S *fl^Rr 7>^^>cf. 

£5^6* ^M3«g>M-*8 ^#71(30)^ 71 ^ (10) $H §>^-#2fl^ (23), 3. 

<H (22), W#2fl^ (21), ^#7l#(4D* * ^#7l#(41) IDT 

(interdigitated) #q-(44)-g- <§^*H 4^ ^ GaAs MSM %^%7]2\ % 

Alo.25Gao.75As #efl^* ^^*>JL, Alo.21Gao.79As 3.°\%-^ %^*\5L GaAs ^ 

#71^(41)^- Ti/Pt/Au IDT €^(44)-§r $^SH MSM #£#71-1- ^ &t)-. 

E 5# , ^ti]-A>ig (51)34 -^hVa]-^(52)o.^ ;g. 

«fl 0 J A >tl- ^-£^-5.(20)^ ;2<H(22)^-g-ofl ^S|-£]Cf7l- ^-^#7l^(41)<H] #*fl# 

# -§-«fl ^^"51^ (evanescent ly coupled) IDT ^(44) -g- 

MSM(metal-semiconductor-metal) ^^#7l (40)°fl JP^^t}. ^i^/J-sg %^W7)S.^r MSM # 
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^#7l ^ofli p-i-n %%%7], 5,^3,% %^#7l , -g-i^ 4=^^ ^ 

^#7l(VMDP), ^7}x) afl<l^ #«U^<83-&*> #3#7l(p-UTC-PD) ^1^>^ 

<33> £ 5 ^ £ 6^1 £A]<g w}sq- ^-o], ^a>AV^(52)-8; ^-£s|-s.(20)7} o]^.6\] 

^ y o V ^H B)$\ ^\ 7^)31 ^*YA\ ^ olcf. 

<34> ^ f £ 6 o] ^*)0_xg. O^}^ ^. 0 -| ^ A> ^ ^tiVAV^( 5 l)-i: ^-Sfl #*VA}£ * , =^ 

t 2 -^ ^5L sgSLo\] ^A^ ^ #7l ^ ^#*lH 3^3*1 &ul cfA] 

<36> £ 7 ^ ^*HH 4^ #3 #71(160)7} ^^7V^*V £A] 

t!r £^<>lcf. ^>o]^^- 7l§o.S I7fl^1 ^«>a>^(152)4 37fl^ 

#^>^(151, 153, 154)1-5. ©l-f^H*! ^ 7 ^ 2 4^^lt °l-g-sH S^*^ #3 #71(160 HI 
^A]-Ai7lji M#7HH 2^ o]a o v ^-o_^m) ^^jL^-g- f7M^ ^ sm. 

^, S. 7-jr #2:^, 71^(100)^- *fli ^.aVA>ig(i52)* ^sfl ^A}*)- 

*3(153)°lH ^oVA>£]c>| ^#7l(160)ofl>H *^r£lJl #3#7l (160HH Tfl^ 

4 P-^^ f^H ^}^D #°1 *fl2 ^^>^(154)o11a^ a]-A>^ * 71^4 sjtgel *fl3 
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€^>^(151)<H1^ *flaUl-£|j! *fl2 ^«VA]-^(154)6.S. tj-A] #o}<2j-A| % 7 ] (160HH 2a> 

Sj-Tflsl-Ji, yfl^ ^^(bottom-side illumination^ ^.S.^ ^S<Hl^£ #-^3.-^^ <Qa>1- ^ 

S.* S3 (redirecting) *r°J ^ 4 s 5a £^ *V4. 

<39> -a «v^o^ a|-a o v^ Aj- 7l H>^tr ^} ^sf ^1 3 °-5L 71^3 $30.14, -#7l tb 

ofl^ zl ii^-i- ^o|^ zl ^ItV-g; 3°1 <>r^* ^*H°> tr^K i&*l 

7l# £-0)0] ^^ 7 >5r^ 7l# A>Aj-^ VI o] ^6\]X\ A] A] ofl 7 > 7>^^g- 

<40> aV-^ ^ tlWli <^r^ ^#7luf ^^A}^ ^#7l7> 

-2.^ ^7Hr*r ^ xi^f. 

<41> ^*V, 37] 7} ^#7)1- -g- ^ofl o]*V ^ ofl 

<42> Alz^^^l^ #3 #71-1- ^arRr -§-«§J ofis}-^^ ^1^0.5.^ ^<HH 
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°M\%^r ^^S.^ ^^-o) 7}^}7\) &SLsm 

-§-°lsl-?M o>qsf afligoiA>(bot torn-side i 1 luminat ion)7> 

$ °^>» ^ 7}^}7\] ^o.3.*H S^-^ ^ ^ ^7)^ ^-8: ^ 9X°1, 
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I^t 1 * 1] 

^ ^<H1 %^%7)7\ 71*; ^ 

4 v 7l 71* tfl^-ofl ^^51^, *fl 1 ±.^A% ^a>A> =l^£ ^yVAfig ^^12 

±AA^ Asm -¥-^> ^.to-Apa-i. ^witv ^zH^4**n* i^>c^ ^si^, 

4*>°1 A o V 7l ^#7lsL ^51 ^ A^r ^SLS. t}^ ^#7l7> 3^7}^ . 
2] 

*il 1 ^1 

^ ^#7l7> ^^HM* ^1. 
[3^8" 3] 
^1 1 

A o V 7l #^#7^ p-i-n M#7l, ^£^/^-£Bl-S.^ 

4] 

*fl 1 %H1 £M>H, A o V 7 ] ^#7l7> SMS^Al-^ %A^7)°± ^-f , a o V 7 1 ^-^#71 

%^ #*1. 

22-15 



1020030085550 <H*}: 2004/1/20 

5] 

*n i sa<H-H, 

6] 

^ S^^Hg ^#7l7> 7}#; ^ 

#71 7l^ofl ^A}^ ^AHg-g- ^Al7l^ 1 ^tiVA]-^, ^A>^ #o] *fl 1 ^ 
^3*1 *>A}=1 #-g- t}X| ^#71 el] ^^>7l ^«}-^2 ^ti>A>^^- -p-H] A) 

7] 

^1 6 %H1 aI^a-I, 
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8] 

^7] ^^a>^oii^ AUj Ag ^-4=-^, SiO x> SiN Xl Ce0 2 , CeF 3 , Si0 2 , Ti0 2> MgF 2> ZnS 

9] 

a o v 7] ^tO-A}^^ Si0x> SiN x , Ce0 2( CeF 3 , Si0 2 , Ti0 2 , MgF 2 , ZnS f-sj ^nj-g. 
[^^^ 10] 

1 7 ^ <^ ^-ofl &<^, 

11] 

*)1 io *<H1 5^1, 

A oM ^^S^-^l^ -#7] InP 7l^r# HBr 31 <S HC1 ^<I^ A>-g-sr>^^i 

^ *>£r ^"^#71 7> ^^7>^*V 
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IttW 12] 

*)1 l *o v ^1*1 ^ 7 ^ %H1 5U°H, 
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[51 1] 

m 




10 
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[£ 2c] 
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7] 




22-22 



